Development of a quantitative validation method for forensic investigation of human spermatozoa using a commercial fluorescence staining kit (SPERM HY-LITER™ Express).
In investigations of sexual assaults, as well as in identifying a suspect, the detection of human sperm is important. Recently, a kit for fluorescent staining of human spermatozoa, SPERM HY-LITER™, has become available. This kit allows for microscopic observation of the heads of human sperm using an antibody tagged with a fluorescent dye. This kit is specific to human sperm and provides easy detection by luminescence. However, criteria need to be established to objectively evaluate the fluorescent signals and to evaluate the staining efficiency of this kit. These criteria will be indispensable for investigation of forensic samples. In the present study, the SPERM HY-LITER™ Express kit, which is an improved version of SPERM HY-LITER™, was evaluated using an image analysis procedure using Laplacian and Gaussian methods. This method could be used to automatically select important regions of fluorescence produced by sperm. The fluorescence staining performance was evaluated and compared under various experimental conditions, such as for aged traces and in combination with other chemical staining methods. The morphological characteristics of human sperm were incorporated into the criteria for objective identification of sperm, based on quantified features of the fluorescent spots. Using the criteria, non-specific or insignificant fluorescent spots were excluded, and the specificity of the kit for human sperm was confirmed. The image analysis method and criteria established in this study are universal and could be applied under any experimental conditions. These criteria will increase the reliability of operator judgment in the analysis of human sperm samples in forensics.